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H*fH8*©ttH] 
Bblffc»±WfcSrlSII*fc*iSi-a*JfeT*o"C, (a) 
Si:, (b) BulSii^T* * y rtOttmttlcftHQfefMB 

* -ir- y ^«©*fcflr-s**3*?w * \zm&i-z> z. 

»Wt»JhWiirBi*k:**i-5*ife"C*»o"C. (a) 

^p— r-*tr«atrxai, (b) as 2 y* 

ltui2m 2 ©Rfe;< * y rtottnmi£ttH0Mfett-S-*:% 

ftjfaai2©?fc&^y 
i ©iwk«#-e*foSixaiWko^'jr— y >-^<Ht& 5 

rtlUot, Sfl2©!fc&{f-§-£#fc3Xgi:, (e) 

tnaft i own^ * y i»e>R*ta * *uit» 3 ©efe&tt*- 

ft#Sr#ft5XSi:, (f) IWEJM ©•WMt**** 
[000 1] 

[»«©*-*-aatflfc«F] rrossgnte, av^a-^i/ 

[0 0 0 2] 

[t£?lE©Btfl?] 01214, g^W^wioro^^y 
K * rt CftUtiB h tm& l^f-*^ £ *ufc:|fcf® Sr ^-Tlft 

tt. »JhBf t ttBtrBO© fft^ * y fcfEtt LT*5# , 

[00 03] t w 5T\ MS-WINDOWS (v-f ? o V 7 b%t 

©fffiS) ^©-r/i^SM yKj'Wf^tli, 
[0 0 0 4] 



2 

[000 5] C©fgPJ{4. tt*a«ffc*Slt <5±3fiOBIH 

m&K* >r- y bftas bm^-r^ r. £ & s ft £ 

[0 0 0 6] 

* y rt©#JhPilS«»cSiitfX@i: . 

(b) mmm&**v ft<D®mmmz®>m&mmiir*m- 

iitfi:£t>»w % tWE5Wftp«*yic»a*ixTi^lMWS 

4§-&&^fflUoo8^©;*^— y ^fctrfci^ ^-Jr— 

[0 0 0 7] 8Wfc^*yrtfc|frjI:Hi:liHi*»a*» 

Z o ^^r— y v^Srffft 5©TN l^ihpiilliWiSK^I'X-ir 

-yy^^HS. j&ut, ^-ir— y >- :/*£©?&&«-§-£: 

[0 0 0 8] %2<D?&W$.. 3^-?WfA©$ 
o"C, (a) S^/W^W^ISSi-^bfc^^y 

fflM&frf-sjRioofcfc^yrtte* • 

X«*4rS%i-*— 9*-**r«atflSi, (b) 12© 
30 * y rt©ftikfffftt£fhtBt^tt-*$r*&trX 

Si, (c) IWEJB 2 ©W** * y ftottPTMiKlblir 

fc»*a^r^5jiu©wfc«-s-*:*fc*tHi _ i«i:» x 
(d) iwajisi©^«*T«fe£ixs**©**--y 

l/?*ftt£0ZhK£iX. ^2©B«^«#Sr*:*5X 
S£> (e) iWBJB'iroftifcy^y^feWEfraiS^fcJB 
3 o8Wft«»-e**>*H*iWfcotWB^— f 

T, ^4©?^fI-i-Sr*«j?)XSi:x (f) fftm$g4<D 

— y v ^ $ axfcfftw t #jtsii***7 f /^'f ^ \z&7jk-tz> 

[0 0 0 9] ^2©^^^yic#±Mi:i!llii:Sr*ii 

*s#bn?>o c©^2©si^m-i-sr, m\<ow&**v 
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[0 0 10] 

Zb\z. (g) iheis (a) ttsits^^yy^ 
[o o l l ] r 5i"Htf> ^Jtlitlba©^^— y io 

[0 0 12] 
A. £tfE<D£{tt«J$ : 

iaif*, ro^^cD— mt«fcjiffli-«=i ^v- 

^v/^fAli, ^6 10t, CPU6 2 0i, ^'fy 20 
p<^-y 6 3 0 JliSaV ho — 7 6 4 0 I / 

0/#— h6 5 0i« ^j/b7-?^^7x-l'^656 

(VRAM) 6 70i. WteS=yhn-76 80 
i:. Hfc&fclSiElgSS 0 0 £jjqM*S*VO , »«. Mfel 
BBS 8 0 0 (4, ^:0DF*3S|J}c:^2©t*T f ^-RAM3 1 0 & 
^TUT^S. Sl©VRAM6 7 0li« #7 — C 

RT7 0 lcD*?j^»gc£ lStl \Cttfc-tZ>? t: ZVmi&& 

[0 0 1 3 ] M32= J >' ha- V 6 4 Oirfi^-— ztf— K6 so 
4 2 t7^6 4 4 tdS^Jgg$ixTV>5o ^ I 

/Oatf— h 6 5 Ofcfct^c y tT^-f **|g«6 5 2 

[0 0 14] f7*3VhD-7660Cll ^^7^ 
^^i: UTO*7- CRT 7 0 1 (*fcf4* 7— JSffix 

6 0(4, mi ©VRAM6 7 0 KffKltSicDIfc&T*— 
«#52>tf££ t>K, Il©VRAM6 7 0*>^«f 
SrSE^ttS LTKttA9I§lK 8 0 0 fcftil&l^ 5flM6*:*-j- 
5„ tr^aV hn — 7 6 6 0 t±, $ bt-, lR)#ttf-l-S *o 
YNC (SSlHj^m-i-VSPCtTlc^^ft-i-HSP 
C) SrdtfiKUT, — CRT 7 0 1 kBk&t&miEl&S 
0 0iC^i-S^teSr^bT^5. 
[0015] lfe4ME2l=J ^ hD-7 680 iCf±, fbBig*: 
^-^tt^fit UT«CD-ROMiig6 8 
fc^ixT^S. 6fc&l£j£='>' J-n — 7 6 8 0f±, CD- 
ROM3SS6 8 2frb^^bMz&m®&rr — *£r, '< 
^61 0S:^lTl2©VRAM3 1 Olzm^-t^Zfo 

[0016] ttifc&Slaltt 8 0 0 fi, CbOmfe4fc&4§-&ffr so 



4 

^i-^M^-'irTJ^-cRT 7 o i te{*i*-t-a«fB**r 

i-£„ ^iQ-SlH]^ 8 0 0 ti.. •g-^Wi^'fi-i- 

Kit* • «Mv*-5*fBSr*i-a. 

[0 0 17] B. BMfe&aEBS 8 0 0<DfH&ffij& : 122 
[4, 8fe&&3[E]gg 8 0 0Wrtg5^&^i-yn s/^Ei-e 

fc5o ro&^^siei&s o o©#ij£i±, *tbs 

AK<fc«JM^$;h.7t<fc§l¥2-2 9 8 1 7 6#2t$g<Dfg 

4imwfE^$HTv^t>otiig--c;fc5 0 

[0018] r cosfc&#ia[n]8g 8 0 0 f±, ^«-§-£:& 
•§-Sr^9&5T^-n^ANUt, Ift^^^-ygBIMU 

^i-rs^iZsWsaswcut, «*^p«^y§B iMutciEts 

$ ixfc^-r- * ^1- AlwKmi-RtilinffiA RCUt, 

[0 0 19] ^gBACUtt, *7»A£Hi?-l Oli, 
**«*H**H1IS 1 1 0 t , ? ftMfflelB 120i> ^ 
]»tti*«HF-l 0 2 t£r#L.-C^5.. ^ATJ^l 0 1 

1 1011, :©f?ifASEXh T-rn^UAUU 

(D^xsv^^—n i od^A^/^nsw^fs-f-AST 

1 0lC*5»t5M^f4CPU6 2 oa^^StbSc 38« 
Sixfe^flT^fi, tiW@Ki2 0iactfi^ 

AHTT-l 0 2*»feffl73$^^ : gp^«-§-ASMON(±, * 
7 — CRT 7 0 1 ro^T^ATjiSH^fcfl;* t°— 

[0 0 2 0] T-T-a^gBANUfi, 7H?fa-f7 1 
0 i:, rHf7Vft7 lit, W*A2JHI^ 1 0 3 
t> 8*^«^^Ih]K1 30t, S*t§ff=-^14 
Oi, AD^^gg2 1 0 7 i Vt"(Xftmm&2 2 0 
fc*r*UCV»5. 0 3fr{4, ttBfl|-9iK 

K&iS**»fe**.S>*tfclfc««-»VSEXasAA*n*. 
^m-iTl^lHlK 1 3 0 f4» r. £TJ85^«-§- V SEXt, 
c PU 6 2 0{r J: r-7 1 

0 i» bS-TL ^ft-i" V S T V h ©— ^£B& LT 

4 0 Hi i o T^ff^- L S T V i: * S S T V 1 

^ritcF^^o rOBMfe{t-g-L STVKt. RGB03JS6 
©ft«»Tf*)S. AD^mSl2 10(4. T-*-n^«*T? 
*>««Wft«*LSTV*^*/H§»fcaB«U Sii^J 
ffllgUWC U T^v 7 ^ XMfllEIK 2 2 0 1±, 

^Mi*S STVfcfriV^tAD«i(»2 1 OSrffl^L 
T*5 9, Sii»Jffl3$BWCUSrS6 LTVRAM3 

.[0 0 2 1 ] g&fWSBwcute, w&rf—f'Mtim'&k 
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*H9[hI&3 4 0 ifc^LT^5 0 ttf-^M@SS3 

2 cm, «i&ffiwiatt3 4 oi>ba**H5*aa*« 

-g-CCfcJStT, ^ff^-LSTVSrA*i:-t-^AD^ 
^§12 1 0©tt5;£li, CPU6 2 OfcioT^SKEftK 

o-*tWL-ca*t5 0 ftfc**yffl»«#**ua 
B&330HC. »aa*5{t-s-ccfcjsstx, f^^XM 

^[h]S§2 2 O^a^-f 5W^y»J»fl^WETV 

i, «aMW0K3 4o*m*i-«iJ^y i eyM«ifi# 

WE P C i Ut ffl*tS, Sii*Jp[alSS3 

4 OH CPU6 2 04fefi?fttfi^3yhD-7 6 8 
0*»b«lft*ixfci^«#LSWPC«:»Mfc^ i ey»I 

[0 0 2 2] RUJWttttBRCUH RUfflttlElK3 5 0 
i, 3feA*b3fcfflL**y (FIFO^^y) 360h 
F I FORtUffiffl|slK3 7 0 i «r*LTl*5. FIFO 

RttMttiaB 3 7 0K±oT(Mfc^*y»iMua^K 

aStLfcBWft«-i-LSF I Ftt. 

KIBftSixSo F I FO^^ey 3 6 OfcfEltSJxfcBMfc 
fi*LSFIFH RaiW»Eli63 5 0fcJ:oT^SBK 
ggffl^ix^o RttlltWWBRCUH Rfc^yffllMU 

*ciE«£;h,f£efc^-*S:, CPU6 2 0^l:j£i: 

[00 23] Ifttt^^yaiMUtt, lo©**ii*# 
— hi 2o©ggffiL7K- h&*i-£ 3tK- h VRAM 3 
10Sr*"bT^5. 3tK— b VRAM3 1 0 i ttlt 

y^-^ttfi^cxKi 2 o 6*fct±«±ai*S;^ 

tti^MB 8 1 C 1 5 0 1 Sr^fflt^l t^TtSo 3 
tK— h VRAM 3 1 0<Dffi&hmf&^o\,^X\t, &ttim 
At-±9H^SHfc^¥2-2 9 8 1 7 6^m^ 

©VRAM 3 1 OH WK3 3R-hKR5Itttft<R 
mrf- 9 SrlBttrt- 5 * * y T fc*Uf J: v \ 
[00 24] RUft 

6 6 0**bW**ixfc|fclftf§*LSPCi. VRAM 3 
1 0 i» b ffl A S ixfcRftft* L SMEMi *r-frj« 
jSttWfc«*LSMONSr*J*U rtvSr^^-CRT7 

o i Kffl*-r«*fB*r*rt-*. 

[0 0 2 5] B!H£?S£S5 I RUrt©*{g^te**L-P*i* 

LSPC : tf^^^>- 6 6 0 ji*fettWJ SixfcBfe 

L SMEM : VRAM 3 1 0 *»feRHi SjxfcBMStfB^o 

LSD A : T^o^fc*;h,fcBfc«tfE#. 

L SMON : ^77-^^^ 7 0 1 HS*£*b5!!fe&$:* 

[00 2 6] CNT : tfy^^-f ^5 1 OSrWtftAS 
«J*fl§CNT#H^/bOS^tttl)k«© 



5 

spc#a*isix5. 

[0 0 2 7] SENBL:^ — f >-#-X© "^ISSr 
*Bjei-S»l©ff^rffi#. JIlOffPfffltSENBL 
Pi, sj-^U— K6 4 2*fctt-e**6 4 4 
Srfflvvr*-/* — f V#-X*rtx4 5 K«:*J£1-5 
iHU^;Wi5]i9^9, 4 XS:tT*to 

SSENBL : Bfffi±fc*5#5*— 4 

io PlfS-g-S S ENBLH XfS^rt-CHU 
-Wi&tK f XR«*-CttLV"</ui 

ft*. **5, X««H ^fc 

iot^y-^ 7 0 1 ©Efffi±-ejg5££;h,5o 
NENBL : a^-^ X©nT5**i~*3 

OfFpIfs-i-o »3©ffWfltNENBLtt, 8Mft«#L 

5 P C -f Xat^fcBWfeff-g-L S DA© 
— ttfcl, Sfefcttft«*LSPC*r;*-^ — T^tK-X 

[0 0 2 8] COMP : 
20 XofflJgESr^-Td-g-o :<Dlt8fitCOMPO^ 
H d*«ff#LSPC^m«©*m«JEVr iittti-a 

W-g-L S P C Sr^ f x-f-5fin«-er*H ^ 
/vi*5 0 JfciMI-§-COMPH ^Ka^SIT^TW-S-C 
ENBL^HU^/VOWFlCtt^JftiSixT, ±IE©^3 
Off «T(t*N ENBLt^So 

C E N B L : — — f ^aK— Xo.pI5S:Jtje"t'5 

ffWff^o fffSTfi-S-CENBLOU^/^tt, ^ 

so [0 0 2 9] Rfeff&ft I RU^DA«4 1 0 
H VRAM3 1 0^^fc§WcRt<lf LSME 
MfcT^n^«H§-fc£*UTtf^*;**f 5^f5 1 0K« 

6 6 0a»feffi*£;h,fcRttH*#LSPCi, DA^&S2 
4 1 0*»bm***V*ilWfcflr#LSDAO— *«r»lU 
T. -&^^{f#L SMONi IT*7-CRT7 0 1 

»::«l&i-5c tr^*-;*^ j/^- 5 l oo^ff-^CNT 

H AND0SS4 5 lcom^fi-g-TfoSo 
[0 0 3 0] — r VtK-XS[|^][hIK4 2 OH 8ft 
40 ^*G;S[e]?S8 0 0 ft^VRAM 3 1 0 KlEtttSixTV^ 
R««#*:R*liJ-riifcR:, *©B^re#-e**>S;h, 

[0 0 3 1] B. — f >^-X#JWIhHS4 2 0© 
iM«»*i«6fis : B3H *^<->f ^#-X#J»E]tt 
4 2 oat^-t©jaiaig»©^n -/*0KBIT?*)5 O X. 

3/K- h VRAM 3 1 OH 3o©A£H 

boi^Rta^-h^tt^Sfta. y--tt^c 

XK 1 2 0 6©f*-*v— b#^-7 12 1 5-ST©^ 
2 7I-S3 1IKB, Jt!B©g£ma?- bfc«5#W 5 
so h#fBtt3tb-CV*5 0 ^ffii-§^-bt±Ji6B 
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[0 0 3 2] 3 tf— b V R AM 310 TMi, ^tb 

i gE/*¥y -ty mb*mr s t^^- h 

1 HE* y Ti&^-V CLRll:> tK¥^(6i y -fe j/ bff * 
HRST«- h ItKT^ yTffi^f-HCLR 1 SE 
KB€-VROFTXtiSEi2m7-f i^^a s/j? 

fgfVRLCKW- h 1 y-< y > ^H8fl 

NC1C, #-Hffl^*-^REl (AffeS) # 
h 1 ^•1'^-y/VSfREl (AfSS) l^iv^f 
tl5-Z.tbft.% e X. Tfn^RGBilfLSMEM 

(R, G, BtOlf-^^tM^) ^jK-M^- 
^m*DO10~DO13A»bg£*-tti$H5. 
[0 0 3 3] ±tE*-«HPfc#j£-*-a#— h 1 5^7 hff # 
CKR1, ^-hlil^DTVCLRl, h 1 tK 
y Tff-i-HCLR 1, ^-Mf-fW^Mf 
HI* I NC 1 , #- M a*^*-^R E 1 (AM 
S) fc«fc<9, RaWW^ixST-J-n^RGBflrg-LSM 
EMtt, R, G, B&}C01J^.«4 tfj/ HT?, ^fl^tlX 

— h l-x— ^m>!jDO10~DO13 < t 9tij73£;ft5o 
[00 34] K-^^-^-T yf510 W2J&ff -§-A73^ 

CNTKA73£^590&ff-§-VS ELlr.1: 9, Affi^-X 

{i, i*U&fi-§-V S E L a^-Y ITHJ) © <k # K B 

^■(DKt)*. n — U^t/W 0"LJ cDt#JCASS^©A^ 
£\ •etimcS^ii^ffl^tS. CPU6 2 0I*, /< 

— y-^vw^vf a— ^rto^^. 6 1 0Sr^LT#giiSrftiJ 

[0035] 13 3 CD 4 2 1 Ktzk^SiPSSttJ KyF^oy 
^ft*HBDCKSrta^ji-57K s P*iiiEaiKs' F^-; 
*3§£S&^U 4 2 2tt*¥S£mM#rff*HRSA.S. 
U^TK^a^lS] y -fe s/ Mt-^-HRSTSrm^i-iTK^ 
ttJMfciTj^V^&^U 4 2 3(47K¥Sm^*&m-§-HR 
S BSrm^-rSzMFB 4 * n j/ * ;# ? V* £^ U 4 2 
4 gimtil^m-§-H R T SrttS^Ji- 57k¥Kmii]^* 

!7 U 4 2 Stt^SEWKy h^ny^fTg-H 

DDASrm^)-r57K¥^mKs/ h^ny^f^S:* 
i-„ fEW7tyh*!>^4 2 6ll zk¥ 

«WlilKyh?By^4S4 2 1 IcISDJW Lfc* !7>- 

bWnX\ 3tK- h VRAM3 1 0 ©gE#ft<E>g£ttl 
'fxomj' h7-f vtr^3£i-5SEiim^-7-fes/ h 
{f-8-VROFTS: £13731-5. il^^^Wl^ 
* 4 2 7 lilE/? V* y^Tf^V B E Srtil^7 

mmmmitex ? 4 2 8 ammmmm^m^rv r s 

Srttl73 U SEB£miH]^C* 17 V* 4 2 9 fiSEHmiSgc 

<&*vRTfra*u asKta9-f>'^oy^«*«4 

3 0\±mUW.\&7<<l'9 n y^ff-g-VRLCKSrW73i- 
5o AND[H]g&4 3 1 te2oC0Bfc&ff-§-L S P C. LS 
D A — f V'*— X**S«»ffi-g-V S E L £iiJ 
7J L, ORESS4 3 2ttmm3tm*7-ty MfVRO 



(5) 

<? 

FTiSEBW5'f^B?^flltVRLCKtr, 
HJ-f^^MV HB* INCli UTtil^l U 
NOR0S4 3 3l*y- K-Y^-^/WRE lfi-f-Srta^ 
-T£„ ft-g-4 3 4, 4 3 5 ti h7-T^x— Ms] 

SS, 4 3 6 te-f ^iaKSr^i- 0 

[0 0 3 6] fe«*AA«S^- 5 0 6 d>bPJ5l€l--5^m 
■§-LSPC<Dfeft-§-t4fx^-^S'^5 1 OOAffi^l; 

#^?>h-5o "aajsffs o 6 <o^w-mmm^^.-tmm 

ig^5 0 7*^ilj3tE-t-5*¥Pl»m€-HSPC(4, 

^^42 2, 7k¥6 4^n ;/*#>7>'*4 2 3, zK¥ 
KtiJ!s]^C*17V^4 2 4, SK^^^V^Ifc*^^ 
4 2 7. SE^tilll^Tj ^^428, SEKtiilHl^C* 
!7V*4 2 9, mWXttii^'O'* * 3 OK 

4-*.fe*t5i*J^ SERMHUi-VS PCIi, 37}f-h 
VRAM3 1 0, hTJ^V^ 4 2 6, 

iE7"7 VdrV^TJ 9^4 2 7, HE®&ttiBfl«f# <7 
^4 2 8. SE^WIh]^* C^4 2 9, SESl!tti7 
^y^n y mS4 3 0l:4xt>W„ *ifc» nUHfll 

20 fHSPC, VSPCI4, mmm^=F4 9 0. 49 1 
[0 0 3 7] TK^IUffift-S-HSPCX^SEK 

»iffi-§-vspcoAa7jt-ov^-c, ENSr^-aasn-r 

5. zK¥R»{f*HS PC&tfSEIIIJBfl-i-VS PC 
B 4 ^77 6 2, 6 1 fc^bTHJBflH§*f-4 9 0, 
4 9 1 STJ«^— -f i^JK— XftapEM 4 2 0 ^CO® 3 
f-^i-BffilIe]K^-^-^.fe^5o :»/<?77 6 1, 6 2 

30 «3?g/«c^tc:^i-5 0 ^fc, *¥H?)l8«-§-HSPCte 
*¥*MKtaKy h^ei!/^«fe«4 2 1 rtOP L Lis] 
K6 3^4x.^ CPU 6 2 Olz£v>ftfE£tliZ#.¥- 

tti Ks/ n y^HBDCK«5?g4$h5. 
[0 0 3 8] PLLH1I86 3f±l2l5^$tv5 i 5\Z.ffi 

til73i6 5 ttffiitl!JIS7 l^-S-fc&av {4+BJtlSS7 1 "Cfi 
40 ^*I©{I*Sra37Ji-5o {£ffitt:IS5§7 1©IWjI4p-/< 
(VCO) 7 3— §-^btb-5c VCO 7 3 

co^*. Tkw-mmm^-H spc ufc*TaMKia 

K?F^d y?HBDCKi5M$H5. 

[00 3 9] H 3 ©X— /■* T VaK— X^JfflI0K 420 

so fcjait5*spBEaaBB*6*^V^4 2 2. *¥64^c 5 ' 
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A^-mMis^-a s p etc x y *<n* £ >- bfta^H-m 

y-fes/h$^Sc £bf^ IBI»i8-?-5 0 8A»bS]5Si-5 
SE^(t-§"VS PC(4, 3*-hVRAM3 10O# 
-USE^UTVCLRK NOR[s]8g433, SI 
%tm3ry±<y YXV^fA 2 6, SEt^^I'^Sc* 
C7 V* 4 2 7 , SESSWPlfc}* ^^428, BEKtti 
m&.-*>V^#A 2 9, SE^ttlT-Y o 3/^^±^4 
3 0S.T^Ill^m-§-^4 9 1— ?rWtlSa$H5 t * 
fc, SE^ttl^-7-t y V* 4 2 6, 11^7^* 

•fctfSE^tHlH]^* y-V* 4 2 9 SER^fe-f-V S 
PCfci^O^V^a^fru-^y-lzy f$H5o 
[0 0 40] *spSJMI5aKs' h^oy^384«4 2 1 
J: 9 ^$nfc*^Sip^m YyY9v y -§-H B D 
CK(4, fripmmfflte* V >"? A 2 2, *¥64*n? 
?*^V?4 2 3, 7K s P^ffitiI^*^>'^4 2 4, SE 
gfcfcti^lr j/ h*^>'^4 2 6lw^*.btv5 h 
MUSS 4 3 5 S:^LT3#-hVRAM3 1 
0(D? u yi'fttHDCKt tt> 3^ — h VRAM3 

1 OOtK- h 1 'yy Mt^-iS^CKR 1 }£j£tfj;**b5. 
[0 0 4 1] TkTMEtHKy h*ny*»£*4 2 
5(4, * s P6 4^o sl ^A!»'^4 2 3ii^©*¥iffl 
SJPft-g-HR S B SrSipt U jjc¥B]JJMt*H SPCW 
JB«[*©N1 «OJBI**©ffir-e-*riaA-#-5PLL0KK 
J:5«J*SHTJ8 9» *¥ttttiKy h*oy*«*HD 
DA*m*i-5. ro*flimjKy^By^4»4 

2 5^J:9^$tLfc*¥KttlKs/ f-^Pj-^itHD 
DA(4, h7^^f- Hei&4 3 AtftVXZtf- hV 
RAM 3 1 Oro^Py^HtHDCKi: LT3#-hV 
RAM 3 1 0©jK- h 1 *sy hft-g-Sffi^CKR lSOT 
-AS&S&4 1 0^*.fe*u, 7*-f'^^RGBfitL 
SMEMWgga^ n -y?mflrRZfD-A&&mA 10O 

[0 0 4 2] 06(4, -f^tf— XffcWlH]BS4 2 

ort©#0&©^£ffi©aiS&^i^K(2)-T?;fc3. 06 

CKO^ftifcf HBDCK i, *¥RffiKy 
H R D C KCO^&fc f HDDAOit ( f HBDCK / f HDDA) 
(4, VRAM3 1 oa>&0Effl£;h.S0fc{fe (0 6 (A) ) 
* 7-CRT 7 0 1 (06 
(B) ) ©7K¥*lS]©f&^KH^^L.^> 8 ftoT, 7K¥ 
Ky n y ?{f-5§-HDD AWjlSc&f HDDASrlfg 
t^ItCioT, A7-CRT701 li^^hSeJi 

fe5„ »mi"ixtf» *Jpffiffl Ky o y *«&»4 2 
5rt©PLLIs]B&©$Wg{fiN425 ©ffiSrf§g-f-3 - i }C 

5. 

[0 04 3] mummy -c * ? ?8£«m 3 o (4, 
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mmmmm-zvs pckbsu iepiwvspc 

tf>JHi£gSc<DN2 j&©JS*R©<I-JM:tiWrt-SPLL|I]tt 

RLCKSrm^i-?>o ioaKKU^-fv^oy^** 
£14 3 0fc*B«£3ftfc8EISHJ?'f ^*o-/*ffi» 
VRLCK(4, OR0K4 3 2 Sr^*L-T 3 Jj?— h VR A 
M3 1 0©SE*T6]©T K^tfc5?'fV7 Ki"*Sr 
it*5*tf- M7-TWVyy^v hi&T- I NC 1 (r-£ 
^.?>^5t*}-x OREB&4 3 2, NOR(H]K4 3 3Sr 

[0044] 06 fcijVf «fc 5 7k¥IHJ«<f S P C 
©J12£$CfHSYNC i, ftESKW^'rv^ci y^fg#VR 
L CKOjltiE f VRLCK ©it ( f HSYNC / f VRLCK ) 
(4, 3jK— KVRAM3 1 Od»feKttl$Hfc.lftife (0 6 

(A) ) i, #7-CRT7 0 1KSlSSJl5Wl (0 
6 (B) ) ©iI*|S]©fgfKVl:?LV^ flS-aT, S 
Ef£tt}7'f 1 3 j/^ffVR LCKOJ^RS f VRLCK 
STpg-f-SwilCjio-C, *7-CRT70 1l:jfS 

5. #Wrf*bfis »M(£lti?W i'* o y#»4«4 3 0 
rt©p l L @8S©#JHttN430 ©fit£rfS&1-5 tfci 
o-C. ^SrSE*l6]lc^'7--y ym^i^tt 
5. 

[0 04 5] f XWff|§llg4 2 0 (4 s r. 

KWKy h^ny^{|fHDDAMiItffl7^^ 
oy^fll*VRLCKK:J:5. £*fttttttti L^-f 5 ^ 

30 [0 0 4 6 ] SE^tli^7-fe y ^>"^ 4 2 6(4, 3 
jK — FVRAM 3 1 0 0ggttJ7-O©§B*6^-7-fey h7 
>-(tfll*r8t*a*i»b, SEIH»(i-§-VSPC»ci!9 7J 
>> V HIM* y -fe y h ^Hfc^lc, 7K¥S2PSSm Ky 
ny^3B*»4 2 l*»5>m**iX'5*¥BJPBEmKj/ h 

AM 3 1 0CiE*|SlO7'f >7 Kl^^Sr^it-rSSE 
^-7-fey h^f-§-VROFT§rORIelK4 3 2^ttJi- 

[0 0 4 7] 06 (A) l:*tJ;?l:, SEifflt7t 

40 y h*!7>-^4 2 6©lS'^{i:N426l4, 3 tK — hVRA 
M3 1 0*»fettia*ih,5«Wfc*B» (HtflHU-eHtrtH 
)$) roSE*|6l©^ttfiSr^L.TV^5. 

[0 0 4 8] 81^7^*^*7^4 2 7(4?*^ 
<i#L S P C©SE^7 * ?-WSE4:B'J»*«6fc*!> 
©*>7V^ (0^-fr-f) «r-&A/T?v^. rw^^^^tt 
HS P COi' c y #SSr* h U SB 

V B E SrSEKfflR§*6* 9^4 2 8 ^ttl^li--5o 

[oo4 9] mmMtimi&iJV^* 4 2 8(4, SE7*7 

so ^drVy°^*^>-^ 4 2 7*»fc^lttl$H5? i i : 'SIft-§- (S 
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E^^^^&TfS^-VBE) «r«»tT, *¥W»fB- 
^HSPCcD^n^ifcfc^vhU 

M3 i o**e>oaE*iFifc»i-5BiEfflH*6fff^i{i-& (« 

ERffiM**Hf-§-) VRS&afiRffi0tt**:^4 2 9 

[0 0 5 0] El 6 (C) tc^-Ti^i-^ aiBRfflM*6* 
4 2 8 0S8!jeffiN428 #4, 3 h VRAM 3 1 
0 *>feRffi £ tbfc^^S^ 7-CRT701 OplBBKl* 

[00 5 1] SEgEatHl^* ^^4 29tt N serw 

VRS) fegttT. *¥ra#fi*HSPC©*P^» 
S:^r^ym 3^K- HVRAM3 1 O^b^IE*^ 
KiSH-SKafflnSrS+W*, ^ttfefcSBRttJiaSMi 
#V R T S: 3 1— ffi;*rt"S. 

[0 0 5 2] El 6 (B) , (c) K:*i"J:5te, SER 
1110**^^4 2 9<OK)tfflN429 f4, ^7-CRT 

7 0 1 fca^Stu5BMft^SE*lSl©5^ xRSrS^i" 

[0053] a±fcttwufc*KKia*7-fe-/ 

^42 6, il7'7^y^!»'^4 2 7, SER 
HJHtt>!»'#4 2 8, »KRaEHfc**>'*4 2 9R 
tflEiffl7^ n s/^«4S4 3 0 }Ci 9 , 
h V RAM 3 1 0fc»i-a*E*lPl©Rtll^»J1W* s tT*7 

[0 0 5 4] 4*5, *EKUJ*7t5f h^!?^42 6 

CK<D^ n y^j&N426 , 11^7^^^?^ 
4 2 7**^>!frr**¥iai»l«*HSPCO^ny^ 
$CN427 , SiB:RaBB*ft*^^*4 2 8lSS*>yht5 
zK¥ra)H«#HSPC©^ns^jRN428 , fiERttJEl 

^?y^4 2 9^9y h-r z>7k*fmmm #H SPC 

o s^»N429 , SHRUBS-* s^SS^* 4 

3 0rt©PLLHUSrt©N^*Otttt, a*— y-jvva 
ytfa-^rtocPU6 2 0»wJ:oT-tJx-eixHlfSlott 

[00 5 5] 7K 5 FRm9B^^>'^4 2 2S4, *¥S2p 
RffiKy F^ny^MS4 2 1 a>^m£*i3zMFS 
*PRdB Ky h^oj/yflfHBDCK^^ o s/^»Sr* 
!>yhU 3sK— h VRAM3 1 0O*¥*lnIlw»'t"5 

Rmwitt»pift* (*¥Rta§i^m-g-HRSA) 

64^d^^?^4 2 3^ffii"5 0 
[0 0 5 6] H 6 (C) TkTRtHBBte*- 
£>-^4 2 2 cD|S:5efii:N422 S4, 3#-hVRAM3 1 
0 3ft»bRa*ix*:BWft**9 — CRT 7 0 

[0 0 5 7] jjc¥6 4^ oy^ # 4 2 3 I4* S F@8- 

aw**** ^#4 2 2i»baaj**t«wpi«^ (zk^R 

ffiTOIftHRSA) fcfittT, *¥S»RtiB Ky h*- 

p^^4S4 2 i*»bm**^5*TaaiRaKs/ f 



-t LT, *©*yym*3#-hVRAM3 10©K 
W»0«tt"ei!>5-6 4 ? o y ^ fcft 5 i , zk¥RffiS3i 
«#HRSBSr*VRaiKy h^By?»4»4 2 5, 
7k¥RHlia|fc*^>'-?4 2 4MAND0K4 3 1 — ttS 

[0 0 5 8] *¥Rffi0*# 4 2 4 f4zk¥S*R 

"fflKy h?ny^«4«42 1 ^fea6ia*ix**¥a* 
Rtt Ks/ h^oy^iltHBDCKOi' p s>^»S:#£ 
io yhU 3tK— FVRAM3 1 0(D7K¥*rPlfc**"t"5R 

mmm<Dft»sm%- (*3FRtaia*ffi-s-HRT) ^and 
ess 4 3 i^shm-*. 

[0 0 5 9] El 6 (B) , (c) fcS*i-«t5fc* zk¥R 
ffilsl»*9>'^4 2 4<^R3tfflN424 i4, ^7*-CRT 

7 o i K*a%s^5BWfto*¥*rti© hRta^t- 

[0 0 6 0] i»< It, TkTRUBBtt* !)^4 2 2, 
7K¥6 4^oy?*!»'#4 2 3Xt*7k¥RffiE»#!/' 
y^4 2 4ia9, 3 Tlf— h VRAM 3 1 0IC*ri"5* 
20 3p^|^oRfflllB»«Sfifotu5. fc*5* *3pS»RUKy 
o y??&±$&4 2 1 cop LLEKrtco^JBS^RS 
ffii:, *¥BtB Ks/ n y ? J!4«4 2 SOP L L@ 
*rtO»(ISORS«i, *?OT^y^4 2 2 
365 # <y h i"5 *Ta*Rffi K^^py? «*H B D 
CKO^n yjr&N422 fc, TK^RUJEft* £ ^ 4 2 

^Dy^^CN424 14, ^-yt/V^yfa-^^CP 
U6 2 OiaotmM^fi^^^o 
[00.61] C. JRlS»«fc*5^«|fc«ft«a<Ort# : 

30 Ei7f4, *«^o»iii3ft«^art***"tiftwiai? 

fcO, H8»4*©*aa#)HS:*"t"7o— ^-y— h-C*> 
5 e **3, 218(0*0:3(4, ^^^^y 6 3 0l:M§ 
^fcT^y v'a ^P^yAJrCPUe 2 O^fr 

[0062] mi m&m<D<&m-?fc, m 7 ca) k**- 

45^> *7-CRT7 0 1Olo©!?-fyK!>rt©£ 
9 A^SftS^o ^77- cD^X£rt$lh®£ 
Lt*/Tt5o tU, ^-fdW!>7644S:ffl^T 

[0 0 6 3] B8^7y/'S 1 Tf4, CPU 6 2 Oi 

*£^!Stij«{fcT*fc5CD-ROM^fi6 8 2*»feR 
*taUT^2CT)VRAM3 1 0 rtOfJikSIffii^ S I At- 
5£&tf 0 SBl (OVRAM6 7 0\zmB£tltcm&-T- 

?&x—s< — r ^#-xteiffli[EiK4 2 oiaotM 

$tt, t©jfcfiHlfi5#7-CRT 7 0 lfcttSfSSfr 
S£oT, ^7y/'Sll:t5^T»l©VRAM3 1 
so OKS#ii*^/t:»lt[S3SS*9— CRT 7 0 1 S-^^ 
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[0 0 6 4] 7f5/^S2*eft n-— ^dSffihlfi UT 
$^£;h,fc 9 AO^p ^;V7 7 — ASrSR-f- 

8 0*SCD-ROM^fi6 8 2i^K*BLtg2©V 
R AM3 1 0 rtOftlftttM I AtKSta. 1r%hs 
07 (B) »C*i-J:5fc, S20VRAM3 1 OfttDEb 
WiHttM I Artfc. zf/V7r — <D*$j ^?<DWffii*9 

[0 0 6 51 0 7 (c) K^-fjiSfc:. ^^f^^ye 
3 0(D^>r yK^^lig^e 3 2fc»±, 9>fyK!)rt 

— i»J f 20VRAM3 1 OrtOBMfcSr*— — f 
>-#-Xi-5««*rSi-# 7-^-7*-* K Y t 
i&*ftT^5« £>f ^K£^yfi«6 3 2<06fc&x~ 
CPU6 2 0l:iotf 1(^)VRAM6 7 0t:ig 

t^a»frK»±, ^w^y 6 3 ortfcMfc©5r-f 

gl^VRAM6 7 0frteiS$^c ^LT, SlOT 
RAM6 7 0f:ft»$^fcHM|f-^^ tf-r^^^h 
u — 76 6 OKiotiWWItLSPCi: LT§£^tti£ 

#KYSr-&tfBMft^S#L S P Cifi&MLWmmiS 

[0 0 6 6] ^ 7 - =^-f - ^ K Y ^) 
LSPCCflfl/^Mt 0 2 te3rf-S!p«J£V r EJLb 

SJEIggS 4 0*»blt|S!$^5Jfc««-g'COMP*SLU^< 
^£#9, I2^VRAM3 1 0*»feK*ajSJxfcl!fctt 
fifLSDAistrr^-f l 0fcJ:-DTaW*ix 
t*7-CRT7 0 1t««^5 o — *\ ^J7-^- 
f tf — *KY*SRj£s^xv^*i^fiS«-CI±, t'rt^yh 
n — 7 6 6 0fcJ;otSlOVRAM6 7 0*»£>R*ttl 
SfrbfeBftftft-g-L S P C^MJtlT^7-CRT 7 0 

h£j££tlX\,^Z*—s< — T >-*K— XfiB«G"ett» 2 <D V R 
AM 3 1 oa»fcBE*W$ixfcS^as*^$*v *7-=^ 
^KY3PRJe*i^TV^4v^««■er4*l OVRA 
M6 7 0^bit*aa*ixfclWfc***Six5 o 

[0 0 6 7] H9lt *1 jUfi«fc*5»5»«©fl|r1Bi 
lNfXfc*i-ttWB-C*>5. 0 9 (A) tt, lI©t-< 
XSX [Ks/H . SY [7^fy] fc**UTV*5. 0 9 

(B) S2 X I2^)VRAM3 1 Ortfc:tettS»lttfffHJ& 
S I AkWMWSM I A**LT^5 0 »IfcBfffi«S I 
AiSblffiS^MI AiSr-&tf©«0*>rXtt, SXL 

[W*] , SLY [7-00 Tfc£ e [19 (C) fi. £ 



(8) 
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-f^K^^ywKe 3 2rto^v-^r-x-^ia^ 

^^■yffi*SE6 3 2<Dmf&T (t7tyF7Ku 
*) £ (XO , YO) iU MI©*?-*-?'- * 
ffi«OBH*&7 Kw* (t±^7K^) £ (SXO, 
S YO ) t-TSi:, -t^SS^T (SXO -XO , 

SYO -YO ) fit (DH, DY) -Cfc5 e 09 (D) 
tt, *7-CRT7 0 1K*Jlt5BI*/TS:/TUtV^ 
£0 £M VKl>Wrtlr*5^51il®fil*KMI A©t^Xtt 
10 MH [Bf*] , MV [7^ t?ii>9, »JhHf««S I 
A t W)mmt$,M I A t «:-&trtBJ$©1f>f XttMH L [® 

mi . MV L -efcSo 
[0 0 6 8] 0 9 (A) 4>ftBS:£ip& Lfc0 9 (D) 

o»H07k¥*»«*KHiatt**flf*KVtt, 

KH=MH/SX »• ( 1 a) 

KV=MV/SY — (1 b) 

[0 0 6 9] 9>f VK!>WrtO**BB*«tBOT 

(sxo , syo ) mk5as^**.fe*t5. 

20 SXO =X0 + DH — (2 a) 
SYO =Y0 +DV — (2 b) 
[0 0 7 0] *7 — CRT7 0 l<7?Bfffi±K*5»t5»il: 

stages i Atmmm^M i ASr-&tfffl«©a*-^w x 

MH L, MVLttifeSC-C^fctuSo 
MHL = SXLXKH (3a) 
MVL = SYLXKV - (3 b) 
[00 7 1] 06 fc*5V vciftlJJ Lfd «t 5 fc* BfeflW?* 3 ? 

(0 3) rtcOPLL[s]Kc05^MlflSN425 <3ffi«:Wfi-t-5 

tt, SBI5ai7^y^os/^MIS4 3 Of^CDPLLtHl 

BgcD#JgffiN430 ©ttSrBSt 5 r i K J: o t«8t?* 
£ e r.*bfc<05WBffiN425 , N430 ©ffi 

N425 =NH0/KH — (4 a) 

N430 = NV0/KV — (4b) NHOflTk^ 
StSfflffKHi* 1 £ 45Wo^JBffl[i»aS) 9 , NVOttStt 

[0 0 7 2] Z<D£o\Z^ ^OHJSWTtt, PLL0S& 
40 C05)-i§ffiN425 , N430 SrPSi~5 r t \Z X oT N 

[0 0 7 3] **>\ f/^KH, KVSr^3E-t-5B»w 

ft, cpu6 2 oasfr^Kfr^y©*^ 3 2rt©# 

7-^r-7-^®«5::tlb^fg?KH, KV!:^ 
so co-e % C P U 6 2 O !l± o 7-^-7-^»^ 
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[0 0 7 4] D. ®2HIS^Jf-*3ttS|l^*0 ! a<Ol^^ : 
010}*, #3gK©^2 0l;fe#J<D&3rt££*^W0 
01 1 [l^W^S^HSr^i-^n— H-C 

fcs„ fc*5, 01 i©*&3t>. y-f 6 3 ot^s- 

[0 0 7 5] ^2HJSfiBITtt, *y M7-*fc*ttS*b 

fc =i >- f a - 9 7- j* k & if z> 7- u f me x a 

[0 0 7 6] 01 KOX'ryfS 1 CPU 6 2 

0*5Jieta#Sr^«i-5fc«)O#Jl:i®^- Kf-f^^ 
SB 6 5 4A^i*Wttf 2©VRAM3 1 Ortroffi- 
JtB««K:«*&tr. rcD^m, HI 10 (A) i-*1-<t 

[0 0 7 7] Hi 1 ~fS 1 2t?f±, ifS# 

0Dfx**^7 (HI^&T) ^!<itAMfl03 (El 
2) fc«aR3*i/r^i. 

[0078] ^f^SU fc*5V^T^-— ^gUtM** 

-C\ CPU6 2 0*S-*s> h!7 — ^ ^7i-f^6 5 6 

* s ^Ti"5 (^T^S15) 010 (B) IC^i" 

T# fciie*g¥©6fc&;&s $M -7 rt©lM:pr«*fcSi 
*$tb5 (^f^S 16). Jie*S^©Sfc& 
fis *-y h!7 — ^^y^7x-f^ 6 5 6^UTCPU 
6 2 0^^$tb, C PU 6 2 0 ticTf 2 OVRA 
M3 1 0rtOf|K[tM1Wgcl;i|£j££;H5<, iieti^w^ 
ii. *y hX7 — 9 4 is* y 6 5 6&?>LTF«8iJ;#} 

— CRT7 0 i±^*^*tU«. fc*5» 
©8M£t>, *y h!7 — N^7^^6 5 6Sr^UT 

[0 0 7 9] ^5 Ut. iiet (^fy/S 1 7) K 

mb^v>*m$tWi&b.w * ©if it 

1 8lCjo^TH]^dS«l»f$^T O^y^S 18)01 

o (a) (D'titrnz-mffi-tZo 

[0 0 8 0] r.<oj;5tw, m2mmm-Q\-t. 

«r jgl|O&0!l& little* 0 9K 



75 

[0 0 8 1] fcfc, i©*Mf±±E©3HK«"«Ofi»ffl 
*3^Tffl* ©ttatjst - 1 *5 pII6t?fc 9 , 

[0 0 8 2] (1) ±fBlll£0!lTfi, I1WVRAM6 

2 ©VRAM 3 1 O*»fc0E*a£;h,7tBMfefi-f-LSME 
io MSr, I1CVRAM6 7 0 BS^-W $ ^fc^{f 

L S PCt^tSi p^UTV^c B2©V 
RAM 3 1 0^bK^ffl$^fc8^(B^-LSPCSrte© 
Si^«-§-i:^^:-ftC*7-CRT 7 0 liw-§-^5J:7 
(--rS-t tWfg-CfcSo i©®^-l'(4. IIOVRA 
M6 7 OSr^i8&-t-5r i:fcpII6-efe5o VRAM 

3 1 0 d5 x * 7 — C R T 7 0 1 tc*5»t5^^i: 1 *t 
1 ^MiSi-5^^ySFflSr*i-5r irtc^fj, VRAM 

20 [Eli ] z<D3£W<D~ mMWb l,T <D=i^\?=l—5"S* 

[E12] 8SH^«iSlHl^8 0 0©^SC#^Sr^i-yp 
El. 

[0 3] — f V/K— XMfflm&4 2 0t^:©fflia 
H]i^©i¥*fa'tcyn y^Ia]KI2lo 

[E14] -T vjK— XS)J^II51ES4 2 OtciottSTK. 

¥ m^ft-i-H S P C&tfffi£IH}«fi-§-V S P C ©Affi73 

[05] PLL0SS6 SW^Sr^-TT'n y^Bl 0 
30 [06] ^— ^-^C^tK— XftiJ^I5]^4 2 Ortro^-HIK 

[0 7] ^WW^lHifi^JtCl^MtStoSrt^Sr^i-Bi 

PJ0O 

[0 8] *&m<QmimMMizio\-}2 ) i&m^mz&-r7 

[09] WiJ^WfcfcttSlMfcroteBilNf;***-*- 

[01 0] .Jg2jlJS«l!:*J»t4teart*«r*-t«WH. 
[011] *»WOJB2StM«U:J8l**#Daa*)iIMr*-** 

40 7P- ^-f— ho 

[012] Wctf 1 ?'^ *<nio<nV 4 v K!7rti-^JJtt® 

6 1,6 2-^y77 
6 2, 61 •••/< 5 r77 

6 3 -P LLIelK- 

7 1 -%mvcm& 

7 2 • -D— s<7.7 4 

7 z-wmmism (yep)' 

so 7 4-N#Jl£§ 
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10 1 
10 2* 
10 3- 
110- 

12 0* 

13 0- 

14 0- 
2 10- 

2 2 0- 

3 10- 
3 20- 
3.3 0- 
340- 
3 5 0- 
36 0- 

3 7 0- 

4 10- 
4 2 0- 
4 2 1- 
4 2 2- 
4 2 4- 
4 2 5- 
4 2 6* 
4 2 7- 
4 2 8* 
4 2 9- 
4 3 0- 
4 3 1* 
4 3 2- 



•AD» 
•9*5?*^ XfWWEllS 
•hf-j^RAM (®lC0^>^!i) 



•F I Fo^-^y 

*F I FORUffifflilK 

•AND0SS 
•ORHI1S 



4 3 3 -NORSES 
4 3 4- h7-Y^7- hlnl^ 
4 3 5- h7-f^T- bdJgg 
4 5 1 -ANDEB 

4 9 0, 4 9 l-RlMm**^ 

5 0 6--fefi*A*4HiF 
5 0 7,5 0 

5 1 O-fc'x^-'f y?" 

5 4 O-ttEJfctftlHlK 

6 1 0—'*;* 

6 2 0-CPU (^o-fey-^) 

6 3 o-^i/^y 

6 3 ^K^^*y«« 

6 4 O—JHH^ V hn — 9 
6 4 2 — — K 
6 4 4— 

6 5 0-»fr I/OaK-h 

6 5 2-7P ^ff^f^^Sf 

6 5 4-^- Kx-f^&ff 

6 5 6— M7 — ^-f is*?*.*** 

6 6 O-^ftay ho— 9 

6 7 0-fftRAM (Ml<0&t&?*y) 
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